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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

2. Claims 18-19 are rejected under U.S.C. 102(b) as being anticipated by Abe et al. 
(U.S Pat. No. 6,576,203 B2). 

With respect to claim 19, Abe et al. teaches an apparatus for converting 
hydrocarbon fuel into a hydrogen rich gas (fig. 3), comprising at least four modules 
(61 & 62) (col. 5, lines 19-21) stacked end-to-end along a common axis, wherein 
each module of the plurality of modules includes: a shell (63) having an interior space 
defining a passageway for the flow of a gas stream from a first end (65) of the shell to 
a second end (63) of the shell (63) opposite the first end (65), and a processing core 
being contained within the interior space for effecting a chemical, thermal, or physical 
change to the gas stream passing axially through (col. 8, lines 27-34) wherein the 
plurality of modules which includes pellets made of an inert material (col.1 1 , lines 10- 
20). Abe teaches a module with an inlet (65) introducing reactive fluid (A) (col. 8, line 
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32). Water being material worked upon, it does not limit the apparatus claims. MPEP 
2115. 

With respect to claim 18, Abe teaches an inert material comprising ceramic 
beads (col. 11, lines 10-16). 

3. Claims 4, 8-14, and 20-28 are rejected under 35 U.S.C. 102(e) as being 

anticipated by Gonjo (US 6,159,434). 

With respect to claim 8, Gonjo teaches an apparatus for converting hydrocarbon 
fuel into a hydrogen rich gas (fig. 1 A), comprising a plurality of modules/flat plates 
(col. 5, lines 15-22) or portions (as illustrated in fig. 1 A) stacked end-to-end along a 
common axis; wherein each module/portion of the plurality of modules includes: a 
shell in the form of an annular layer of thermally insulative material disposed around 
the respective processing core (col. 29, lines 15-16) having an interior space defining 
a passageway for the flow of a gas stream from a first end (1) of the shell to a second 
end/catalytic combustion portion (lower) (6b) of the shell opposite the first end, and a 
processing core being contained within the interior space for effecting a chemical, 
thermal, or physical change to the gas stream passing axially there through wherein 
the plurality of modules/portions includes a first module, wherein the processing core 
of the first module/portion includes a partial oxidation catalyst bed/catalytic 
combustion portion (6a). Gonjo's catalytic combustion portion contains a combustion 
catalyst (fig. 12, 36) such as platinum in an alumina carrier, ruthenium, palladium, and 
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rhodium (col. 16, lines 33-35), which are catalysts known to function as partial 
oxidation catalysts. 

With respect to claim 4, Gonjo teaches a plate reformer having a plurality of 
modules that include an annular layer of thermally insulative material (fig. 9) disposed 
between the shell and the respective processing core (col. 29, lines 15-18). 

With respect to claim 9, Gonjo teaches a reforming apparatus wherein the first 
module also includes a steam reforming catalyst (fig. 12, 33) inside reforming portion 
(fig. 1A, 4) which is in between combustion portions (6a) and (6b) (col. 15, lines 39- 
44). 

With respect to claims 10-13, Gonjo teaches a catalyst from a catalyst group 
consisting of platinum, palladium, rhodium, ruthenium, iridium, nickel, potassium, and 
combinations thereof; and respective support material consisting of magnesia, 
alumina, silica, zirconia, and magnesium aluminate (col. 16, lines 33-35). 

With respect to claim 20, Gonjo teaches a plate reformer having plurality of 
modules, one of which has a processing core which includes water gas shift catalyst 
bed (fig. 11, 38), and a heat exchanger (27) positioned within the water gas shift 
catalyst bed (col. 19, lines 39-47). 

With respect to claim 21, Gonjo teaches a module/shift reaction portion (4a) 
wherein the processing core includes a low temperature water gas shift catalyst (col. 
11, lines 14-16) 

With respect to claim 22, Gonjo teaches a low temperature water gas shift 
catalyst group (col. 11, lines 14-19). 
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With respect to claim 23, Gonjo teaches a high temperature water gas shift 
catalyst/shift catalyst (col. 11, lines 14-19). 

With respect to claim 24, Gonjo teaches wherein the high temperature water gas 
shift catalyst includes a material selected from the group consisting of ferric oxide, 
chromic oxide, and copper (col. 19„ lines 43-47). 

With respect to claims 14 and 25, Gonjo teaches a plate reformer having 
modules, one of which includes a heat exchanger (fig. 1A, 7a) (col. 15, line 22-24). 

With respect to claim 26, Gonjo teaches a plate reformer having modules, one of 
which includes a carbon monoxide oxidation catalyst bed (fig. 13, 5), and a heat 
exchanger (fig. 4, 27) positioned within the carbon monoxide oxidation catalyst bed 
(5) (col. 14, lines 3-7). 

With respect to claim 27, Gonjo teaches a plate reformer having a carbon 
monoxide oxidation bed wherein an oxygen/air containing stream is introduced to the 
reformed gases stream prior to contact with the carbon monoxide oxidation bed (col. 
23, lines 28-52). 

With respect to claim 28, Gonjo teaches wherein said carbon monoxide oxidation 
catalyst bed/portion (fig. 1A, 5) includes a material selected from the group consisting 
of platinum, palladium, iron, chromium, manganese, iron oxide, chromium oxide, 
manganese oxide, ruthenium, gold and any combination thereof (col. 14, lines 8-10). 
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Claim Rejections - 35 U.S.C. § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Gonjo 
(US 6,159,434), as applied to claim 8 above, and further in view of Nishida et al. (U.S. 
Pat. No. 5,387,399). 

Gonjo discloses all of the claim limitations as set forth above but Gonjo fails to 
disclose wherein each module of the plurality of modules includes an annular lip at 
either the first end or the second end of the shell and an annular recessed portion at 
the opposite end of the shell, and wherein the annular lip of one module is receivable 
into the annular recess of the adjacent module. 

Nishida teaches a catalytic combustion reactor defined by a cylindrical housing 
(fig. 1, 3) which contains a plurality of modules (5) (col. 5, lines 52 - 61), wherein 
each module includes an annular lip at either the first end or the second end of the 
shell (3) and an annular recessed portion (S) at the opposite end of the shell, and 
wherein the annular lip of one module is receivable into the annular recess of the 
adjacent module in order to allow thermal expansion and avoid thermal stress (col. 4, 
lines 45-50). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to include in each module an annular lip at either the first end or 
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the second end of the shell and an annular recessed portion at the opposite end of 
the shell, and wherein the annular lip of one module is receivable into the annular 
recess of the adjacent module in Gonjo's modified apparatus, as taught by Nishida, in 
order to allow thermal expansion and avoid thermal stress. 

6. Claims 5-7 are rejected under 35 U.S.C. 103(a) as being unpatentable Gonjo 
(US 6,159,434), as applied to claim 8 above, and further in view of Skala et al. (U.S. 
Pat. No. 6,238,815 B1). 

With respect to claims 5-7, Gonjo discloses all of the claim limitations as set forth 
above but fails to show a module wherein at least one module includes a porous 
support member, for example a screen, mounted in proximity to the first and second 
end of the shell. 

Skala teaches an integrated reformer wherein the second reactor module (fig. 3, 
46) having a pair (86 and 88) of screen support members mounted in proximity to the 
first and second end of the shell in order to allow the heat transfer medium to pass 
through while preventing the catalyst beads from escaping the module. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to include a pair of screen support members mounted in 
proximity to the first and second end of the shell, as taught by Skala, in Gonjo's 
reformer in order to allow the heat transfer medium to pass through while preventing 
the catalyst beads from escaping the module. 
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7. Claims 15-16 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Gonjo (US 6,159,434), as applied to claims 8 and 20 above, and further in view of 
Clawson et al. (U.S. Pat. No. 6,468,480 B1). 

With respect to claims 15-16, Gonjo discloses all of the claim limitations as set 
forth above but fails to disclose a module wherein the processing core includes a 
deulfurizing agent which includes zinc oxide. 

Clawson teaches a reformer wherein the processing core/sulfur removal zone 
(71) includes a desulfurizing agent which includes zinc oxide in order to reduce the 
amount of hydrogen sulfide in the gas stream to a concentration of about one part per 
million or less (col. 4, lines 44-49). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to include a deulfurizing agent in the processing core of the 
reformer module, as taught by Clawson, in Gonjo's reactor in order to reduce the 
amount of hydrogen sulfide in the gas stream to a concentration of about one part per 
million or less. 

Response to Arguments 

Claim Rejections - 35 USC § 1 12 

The rejection of claim 16 under 35 USC 112 Second Paragraph is withdrawn due 
applicant's amendments to the claim. 
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Claim Rejections - 35 USC § 102 

Applicant's argues that Han fails to disclose modules stacked end to end along a 
common axis. 

The examiner agrees and has withdrawn the rejection. It is noted that a new 
grounds of rejection is presented above. 

Applicant argues that the inert material of Abe is not for mixing and that Abe does 
not disclose a feed nozzle for introducing water. 

The examiner respectfully disagrees. The inert pellets (col. 11, lines 9-20) of Abe 
would inherently function to mix gas streams traversing there through. As evidence see 
Corrigan et al. (US 6,140,266) (col. 2, lines 18-27). 

As to the new limitation of a feed nozzle for introducing water, Abe teaches a 
module with an inlet (65) introducing reactive fluid (A) (col. 8, line 32). Water being 
material worked upon, it does not limit the apparatus claims. MPEP 2115. 
Claim Rejections - 35 USC § 103 

Applicant does not present any specific arguments with regard to the rejections 
made under 35 USC 103. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kaity Handal whose telephone number is (571) 272- 
8520. The examiner can normally be reached on M-F 8-5. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Glenn Caldarola can be reached on (571) 272-1444. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

KH 12/5/2005 




